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products emp ,oyable in the dietetic. comJ^ZS^!^Ji ZTT* mle **™ ™« 

egume seeds. The invention relates also to aliLnZTnStoS Lh ^ °" SprOUtS of cereal ™*>" 

formulates containing such products and utitobTe in the dSic £^1"*"* & ° ° Wained and ,he « alenic 
ence to various dysmetabolisms. also associated to Zn»JZ Cosmet,c ' Pharmaceutical fields with special refer- 
0002] ^ known (Q L GjanIrance ~* £ ™g£ -mmunity alteration cond,tions, etc. 

contain peptide-based. low-molecular-weioht somSS, k , 1 S ° me eX,racts of animal organs and liquids 

ylation) and very expensrve economically „ mi^^SX,^ 815 ' ** ^ COn " eCted t0 P hos P n - 
can be brought back to one on.y or a restricted pool o? the Toll Zl T ^l™™' 0 ™* P ha ^o,ogical activities 
a synergistic action of the vanous components P Pt ' deS - ' he Sffect bein 9 ,ike, y t0 be asso-iated to 

™ - products having an activity o, . egulation 
products emp,oyab.e in dietetic, cosmetic. phSace U ,ical ^1°'^^ inte 9 rati °"> more generally 
organ.c phosphates, and in particular with an omanic rtollTZ WUh 9 high COntent ° f hi 9 h 'V energetic 

[0006] Anotherobjectoftheinventionis^ 

cosm 0tic and pharmaceutical products, gen or ^HkTh " Pr ° dUC,S '° r a " d diaIe ^ 

high ox.dat.on (antioxidation?) power and practical^ free om L ; 9 " concm °™ of molocu.os having a 

[0007] Another object of the invention is to ^ZT^ *!! " ^ int °' eranCe Ph-omena. 

metic, pharmaceutical fields and the like so obtained ,nte 9 rat °^ and products employable in dietetic, cos- 

are 1 ieled^ ^ - — — ^ the fo„ow,ng description 

wlTandleTZg ^Z^^ Tc^cZ^ * ^ ^ d - d 

- submitting the material constituted of the support and tt ™ Tl Sf>r ° U,S reaCh 3 hei 9 h < of 3 " 7 c ™ 

obtaining „ ms „, y s . id proauc , '^S^ZZ^- * 85 10 P " SV *'" ' eny0r "°" P"«~™». 

"«••« e ^ am 9 maty,megfato,,,n dietetic, cosmetic phatmacological iields 

I". . I As is known. .^^00 ' ^ZT « T^" 0 " ^ 3 " " "» «* «°*> » 

■n aproets obtained in ,„i„ bto i"™ " ^ T" 1 ^ 9 ™*°' « 4" 

Ovaiopntent. Growth conations "'P"*"* 

in the first 3-5 davs of 
9-c act.v,t,es. a very h.gh contents of highly energetic organic phos- 
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phates (with an organic phosphates / inorganic phosphates ratio greater than 1 and a very high anti-oxidant capacity 
(anti-free radical activity). Recently many authors (Y. Niwa etal., InternationalJournal of Tissue Reactions 20:63 , 1998; 
H. Hocman, Comparative Biochemistry & Physiology-B 93:201 , 1989; M.J. Rhodes et al., European Journal of Cancer 
Prevention 6:518) have stressed that such anti-radical activity plays a fundamental role in the reduction of cell, tissue 
5 and organ damages, as it is able to neutralize highly reactive chemical species produced in the animal organism by 
dysmetabolic conditions associated to various pathologies or senescence. Such characteristics cause the products of 
the present invention to be still more interesting for the application purposes mentioned. 

[0014] It is known that there are already available various products obtined from wheat (and other cereals), which 
are essentially referable to two categories: 

10 

a) products obtained by the upper part (about 10 cm) of wheat seedlings of 20 cm of height and grown for 6-7 
months in localities having a very cold winter climate: they contain especially vitamins, vegetable fibers and mineral 
substances.; 

b) products constituted of oil obtained from wheat gernv i.e. the embryos of non sprouted seeds; they are rich in 
15 vitamin E and oligoelements. 

[001 5] The products obtained from powder of vegetable seed sprouts are sharply different from these two categories 
of products. In fact, the products of the first category do not contain the molecular elements that characterize seed 
embryo. Those of the second category, based on wheat germ, contain potentially the same molecular and enzymatic 
20 complex, but in an inactive form: in fact., the seed embryo apparatuses undergo an activation and a progressive differ- 
entiation just when they are activated by the sprouting process. Particularly marked is the activation of protein kinases 
that catalyze the phosphorylation of proteins and numerous other cellular substrates. 

[0016] In the following there is reported the phosphor contents in wheat germ ; wheat sprout and wheat seedling in 
the dehydrated state; The values arc expressed in mg for each 100 g of product: 

25 



wheat germ 


840 ± 130 


wheat sprout 


4800 ± BOO 


wheat seedling 


530 ± 90 



[001 7] As can be observed from such values, the total phosphate content of sprout powder obtained in the conditions 
of the present invention is about 5-6 times higher than the germ, and 9-10 times higher than the seedling. Besides, if 
one determines the percentage of highly energetic organic phosphates (ester bonds and especially acilic bonds), the 
difference is slill higher: in fact, the organic phosphates contained in the sprout are about 9-1 0 times higher with respecL 
to the germ and 14-15 times higher with respect to the seedling. 

[0018] The total phosphorylation activity of the wheat germ reaches its peak after 3-4 sprouting days. 



Sprouting days 


Sprout length (mm) 


Phosphorylation activity (%) 


1 


0.5 - 1 


20 


2 


1 -3 


50 


3 


5 - 15 


100 


4 


20-40 


100 


5 


40 - 70 


100 


6 


60 - 80 


70 


7 


80-100 


30 



(100% is the peak of the activity). 

[0019] Usually, seed sprouting is carried out in laboratories on filter paper, but to produce high amounts this system 
so has serious drawbacks, as sprouts root in the inside of the wet paper, and therefore at the end of sprouting it is necessary 
to detach by hand the sprouted seeds from the paper. 

[0020] The sprouting of cereal seeds is practiced since ancient times, on soil, wet paper and also wet fabric. The 
utilization of agar gel as a substrate whereon vegetable seeds are caused to sprout has started only a few years ago; 
according to the process of the present invention, low concentration agar (0,8-1 ,5%) is used, which give rise to said 
55 "soft gel". 

[0021] Substances of biologic interest, such as vitamins, mineral substances and various oligoelements may be 
added to the water sprayed to cause sprouting and/or the water used to realize said soft gel, and said substances are 
then incorporated by the seed during the sprouting step. 
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[0022] According to the process of the invention, seeds., for instance wheat seeds, are washed and then hydrated 
in water for 12-24 h; dehydration water may be enriched with substances that can be incorporated by wheat grains, 
for instance vitamins, mineral substances and various oligoelements. The so hydrated wheat, drained from excess 
water, is deposited on a layer of agar gel having a thickness of 2-3 mm. The optimal concentration of agar in the gel 
is comprised between 0.8 and 1.5%; the optimal amount of wheat to be layered on the gel to cause sprouting is of 
20-30 g/100 cm 2 . It is possible to add substances of biologic interest also in the water where agar is dissolved to 
produce the gel. Agar is dissolved at a temperature of about 90°C: during the cooling step, before gelling, said sub- 
stances of biologic interest may be added to the solution, which substances can be in this way assimilated by wheat 
which during sprouting roots in the gel. 

[0023] Wheat layered on gel is sprayed with water, about 1 0 ml water per each 1 00 cm 2 of surface: the trays containing 
the wheat to be sprouted are placed in a room having a temperature comprised between 18 and 20 °C; after 24 h. the 
operation of water spraying is repeated as above; after 4-5 days of sprouting, when sprouts reach a height of 3-5 cm, 
the gel carrying the sprouted wheat is dismembered into pieces of 20-40 cm 2 , that are then placed on a frame provided 
with a plastic net, and invested with a continuous flow of denumidified air, at a temperature of 15-25°C. to obtain the 
dehydration of the material. 

[0024] After 48-72 hours, when the percentage of residual water is lower than 12% the total weight, the sprouted 
wheat is placed in a cutter having a capacity of 5-1 0 liters, provided with only slightly sharp and therefore poorly cutting 
blades. Starting from the minimum, the cutter is brought to the maximum speed and so maintained for about 20 seconds. 
After an interruption of 20 seconds, the operation is repeated. However, such conditions must be so determined as lo 
achieve the result of detaching the sprout from the seed and of partly breaking it without shattering the seed. 
[0025] The so obtained material is sieved with a sieve having a porosity of 2-2,5 mm x 2-2,5 mm , so that the fragments 
of dehydrated sprouts (and roots) go through the pores, while the wheat grain with the fragments of dehydrated agar 
gel (that have the appearance of a transparent film) remain on the sieve; the so isolated fragments of sprouts (and 
roots) arc then finely ground with a cutter having a capacity of 0.5-1 liter, provided with very sharp blades operating 
10 homogenization steps of 15 seconds each at the maximum speed, and alternating each step with a 15 sec pause 
to prevent the material from heating. The so obtained wheat sprout powder is preserved, preferably in hermetically 
sealed vacuum vessels, to prevent the partial rehydration of the product. 

[0026] The dehydration carried out according to the present invention with an air flow at temperatures not higher 
than 25°C ensures the preservation of all the substances having a biological value; in order to obtain the complete 
dehydration of the seeds sprouted at such temperatures, air is caused to pass through a dehumidifier before investing 
the sprouted seeds. 

[0027] The separation of the sprouts from the seeds after a complete dehydration is a technological point of great 
importance, as the substances that are of interest from the biological point of view are contained in the sprout, while 
the seed contains mainly amid. Besides, some substances present in the seed cuticle may induce intolerance phe- 
nomena in some subjects. Treating the sprouted and dehydrated seeds with a cutter for a very short time (twice for 
15-20 sec) taking care to use only slightly sharp blades, allows to achieve the result of detaching and breaking the 
sprouts without shattering the seed. 

[0028] Said product employable as an alimentary integrator and for formulations in dietetic, cosmetic, pharmacolog- 
ical fields and the like comprises: 



Water 
Ashes 
Proteins 
Fats 

Soluble sugars 

Amid 

Fiber 

Potassium 

Sodium 

Calcium 

Magnesium 

Iron 

Zinc 

Copper 

Phosphorous 



max. 12% by weight 
2.5 - 4% by weight 
10.0- 14.5% by weight 
2.0 -3,0 by weight 
4,0 - 6,5% by weight 
58.0 - 72.0% by weight 
3.0-4.5% by weight 
450-750 mg/1 00 g 
45-70 by weight 
120-200 by weight 
60-90 by weight 
0,02-0,05 by weight 
10-16 by weight 
0,35-0,55 by weight 
4000-5600 by weight 
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{mm Another element of importance from the nutritional an d pharmaco.ogica, point o, view is the .act .at about 
40% of fats present is constituted ^ "nolenjc acid _ ma ap p, ica tion possibilities, in particular thanks 

[0030] The product obtained energetic (ester bonds and aci.ic bonds), and 

tothe high contents of org a n,c phosphates thar as^^ 

the high concentrations of '^^^^^^^SL. it can be used as a material wheref rom c.asses 

r a =i™^^^ - — d as a base of hi9her - concen,ration more " 

targeted products: lor instance, mere may be obtained: 

. ' ,ne traction e, er 9 ,nie platen .» be need in malnatritron, wetness, den.aleaeanda eaaes and ,e Iropreee 
Example 1 

[0M1 , ,000 , .boa, ,««.««. era erasbed. raised wi,b 2-3 .Her water and so .apt a, ambient temperattrre. 
ZZZZZZZ£f<-~-> to bydra.e tor ,, 2 d b tbe.eroa, be rntrodeoed sabstane.s to be absorbed b» 
the seed, such as for instance: 

vitamins e.g.. Vitamin C at a concentration of 1-10 mM; 
. ". salts: e.g., selenium chloride at a concentration of 1-10 mM, 

aft er 1M 4 hours, the so h y drated wheat 

~:^™ 

br-e^if - — 25o - 35 ° 9 ° f dehydrated sprouts and 

therefore of sprout powder. 
40 Example 2 

,003a, As oenoems roe btpb antioxidant e~£ in - » 

LJ sprou, powder ,10, r^S^Z^ ** ■» sec pease: m. b.mogen.te 

!e.cJ aspecitolly with en, , n.i«id« s^^^ 

sss&eei^ss^ - — ™ cause *• waranoe 

stains. 

2 nd - anti-free radical activity n „_ caoture in vitro in 2 ml almost all the superoxide 

[0037] The extract corresponding to 10 mg sprou powder ^^ n oxi(Jase and microm o.ecu.ar xanthine 50 
Sicals by the xanthine-xanthine '^^S^^^Z^ carried out on wheat germ and 
!S^S5S -w iSSS^- -ated from wheat sprout .ac.s in the germ, wh.e the 
seedling contains 15-20 times less. 
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Claims 



steps: H seeas, characterized in that it comprises the following 

reach a height of 3-7 cm- P 9 tem P erature betw *en 1 5°C and 30»C until the sprouts 

■ ^Ti^r^tss? ^sskt r sprouted seeds ,o deh ^°- - 

than 12% by weight " ° bta " ,ed am0Unt of residual w aler in said materia, lower 

SnyTraTedXToT 9 " ^ SUitab ' e ^ br0ken S <> route *** from said seeds and sa,d 

" &ro s b r^nar a d "irr h r i,y - free atmosphere - s ° - * 

pharmaco.ogica. field! f Ind theTke P employable as al.mentary integrator, in the dietetic, cosmetic, 

2. The process according to claim 1 , characterized in that said vegetable seeds are cerea, seeds. 

3. Tho process according to claim 1 , characterized i 



7. 



seeds {Triticum). 



I in that said seeds of vegetable species are constituted of wheat 



4 ' ll^Z:~T 0 VoT£. ' ^ * — - ger is confuted of agar ge, a, low concen- 

employed to realize said sofge Taid sZ JncS^ , ***** * C8USe the Spr0Utin 9 and/or tne water 
sprouting step. 9 substa "ces of b.ologc .merest being then incorporated by wheat during the 

^ d T e h h u P mTdiS S d SSS llSZL^ZtT ln ^ ^ " «— « b V -ns of a flow of 



*™* an- roots are detached from saidseeds and 
blades. P y Cutter P rov,ded wf only shghtly sharp and therefore poorly cutting and batch-working 



Water 
Ashes 
Proteins 
Fats 

Soluble sugars 

Amid 

Fiber 

Cations such as K and/or Na and/or Ca 
and/or Mg and/or Fe 
and/or Zn and/or Cu 
and/or, etc. 
Phosphorous 



max. 12% by weight 
2.5 -4% by weight 
10.0- 14.5% by weight 
2.0 - 3,0 by weight 
4,0 - 6,5% by weight 
58.0 - 72.0% by weight 
3.0-4.5% by weight 



500-1000 mg/ 
100g 
4000-5600 mg/ 
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(continued) 

2500-4000 mg/ 



Antioxidant substances (such as glycosides, in particular flavonoids : polyphenols., 
substances with thio groups) 
Organic phosphate/inorganic phosphates ratio >1 
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9. The process according to claim 8, characterized in that about 40% fats are represented by linolenic acid. 

10. The alimentary, dietetic, cosmetic, pharmaceutical use of the products obtained according to claims 1-8, charac- 
terized in that they have a markedly constant and reproducible composition, and an activity of regulation of the 
cell, tissue and organ metabolism, by means of incorporation in suitable formulations (oral, topical, etc.). 
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